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What we claim is: 



A plaaBmid for expression of recombinant 



eucaryotic genes \c° m P r ising: 

a first transcription unit comprising a first 
transcriptional control sequence transcriptionally 
linked with a first V> 1 -untranslated region, a first 
synthetic intron, a nirst coding sequence, and a first 
synthetic 3 1 -untranslated region/poly (A) signal, wherein 
said first synthetic iAtron is between said control 
sequence and said first \c°ding sequence; and 

a second transcription unit comprising a second 
transcriptional control s&quence transcriptionally 
linked with a second 5 1 -untranslated region, a second 
synthetic intron, a second aoding sequence, and a second 
synthetic 3 1 -untranslated reqrion/poly (A) signal, wherein 
said second synthetic intron Ys between said control 
sequence and said second codiiKj sequence. 

2. The plasmid of claim 1, wherein said first 
transcriptional control sequenceXor said second 
transcriptional control sequence comprise 
cytomegalovirus promoter/enhancer \sequences . 

3. The plasmid of claim 1, wh\rein said first 
coding sequence or said second coding\sequence encode a 
therapeutic molecule or a subunit of aVherapeutic 
molecule . \ 
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4. The plakmid of claim 1, wherein said first and 
second transcriptional control sequences are the same. 

5. The plasmin of claim 1, wherein said first and 
second transcriptional control sequences are different. 

6. The plasmid of claim 1, wherein said first 
coding sequence and saidXsecond coding sequence comprise 
a sequence coding for theV>40 subunit of human IL-12 and 
a sequence coding for the p35 subunit of human IL-12. 

7. The plasmid of clait\6, wherein said sequence 
coding for the p40 subunit of hVnan IL-12 is 5 1 to said 
sequence coding for the p35 subunit of human IL-12. 



A plasmid for expression of Recombinant 
eucaryotic genes, comprising an int^n having variable 
splicing, a first coding sequence /y /and a second coding 
sequence . 



9. The plasmid of cladm 8, further comprising: 

a transcriptional control sequence 
transcriptionally linke^r with a^^prst coding sequence 
and a second coding sefquence; 

a 5 1 -untranslated region; 

an intron 5 1 /to said first coding sequence; 
an alternative splice site 3 1 to said first coding 
sequence and to said second coding sequence; and 
a 3 1 -untranslated region/poly (A) signal. 
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10. The plastrtdLd of claim 9, wherein said first 
coding sequence or said second coding sequence encode a 
therapeutic moleculeXor a subunit of a therapeutic 
molecule . \ 

11. The plasmid of claim 9, wherein said 
transcriptional control \ sequence comprises a 
cytomegalovirus promoterVenhancer sequence. 

12. The plasmid of cuaim 8, wherein said first 
coding sequence and said second coding sequence comprise 
a sequence coding for the p4p subunit of human IL-12 and 
a sequence coding for the p3 a subunit of human IL-12. 




A plasmid for expression of recombinant 



eucaryotic genes comprising: \ 

a transcriptional control sqouence 
transcriptionally linked with a faurst coding sequence, 
an IRES sequence, a second coding sequence, and a 3'- 
untranslated region/poly (A) signal, wherein said IRES 
sequence is between said first codingi sequence and said 
second coding sequence; and \ 

an intron between said promoter and said first 
coding sequence . \ 

14. The plasmid of claim 13, whereirAsaid 
transcriptional control sequence comprises a 
cytomegalovirus promoter/enhancer sequence. \ 
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15. The plasmidXof l claim 13, wherein said first 
coding sequence and saiNd second coding sequence comprise 
a sequence coding for thX p40 subunit of human IL-12 and 
a sequence coding for the\35 subunit of human IL-12. 



16. The plasmid of clairai3, wherein said IRES 
sequence is from an encephalomy^carditis virus, 

yf. A DNA sequence coding for human IL-12 subunit, 
comprising a synthetic Wcleotide sequence having less 
than 50% identity to a \ a tural human IL-12 subunit 
coding sequence. 

18. The DNA sequ^nck of claim 17, wherein said 
synthetic nucleotides /sequence \comprises a sequence 
having at least 99%\j3equen<\e identity to the sequence of 
SEQ ID NO. 3. 

19. The DNA sej&fceffce o£ cldLLm 18, wherein said 
synthetic nucleotide Wbquencei comprises a nucleotide 
sequence identical to\tthe seqAencel of SEQ ID NO. 3 or 4. 

20. The DNA sequence of otLaim 17, wherein said 
synthetic nucleotide sequence comprises a sequence 
having at least 99% sequence ideptity to the sequence of 
SEQ ID NO. 7. 



21. The DNA sequence of claim 20, wherein said 
synthetic nucleotide sequence comprises a nucleotide 
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sequence identical to\ the sequence of SEQ ID NO. 7 or 8 

A compositidn for delivery of a DNA molecule 
in a mammal, comprising 

a cationic lipid vAith a neutral co- lipid, prepared 
as a liposome having an\ extrusion size of about 800 
nanometers; and 

a quantity of DNA comprising a coding sequence. 

23, The composition! of claim 22, wherein said DNA 
is at least about 80% supsrcoiled. 

24. The composition qf claim 23, wherein said DNA 
is at least about 90% jsupei 



25. The comi 
is at least about 



sition oflclaitl} 24, wherein said DNA 
)5% supercqiled. 



26. The comE&siteidn of djlaim 
cationic lipid and\said DNA arle preJ 
positive charge ratio of about \l: 3 



2 , wherein said 

lent in a negative to 



27. The composition of claim 22, further 
comprising an isotonic carbohydrlate solution. 



28. The composition of claim 27, wherein said 
isotonic carbohydrate solution consists essentially of 
about 10% lactose. 
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29. A composition of claim 22, wherein said 
cationic lipid is DO'^MA and said neutral co- lipid is 
cholesterol . 



-io 



j^tfT A composition for delivery of a DNA molecule 

in a mammal, comprising 

a cationic lipid 1 with a neutral co- lipid; and 
a quantity of DNA comprising a coding sequence, 
wherein said catatonic lipid and said DNA are 

present in a negative \o positive charge ratio of about 

1:3. 
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31. The comp^feiti^ 
is at least about/ 80% silpe 



of claim 30, wherein said DNA 
;coiled. 



32. The con 
is at least about 



50S 



of 1 



claim 31, wherein said DNA 
90% sutercotLled. 
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33 . The comp^sitio; 
is at least about 



of claim 32, wherein said DNA 
5% supfercoiled. 



34. The composition lof claim 30, further 
comprising an isotonic carbohydrate solution. 
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35. The composition df claim 34, wherein said 
isotonic carbohydrate solution consists essentially of 
about 10% lactose. 



36. A composition of c. 
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cationic lipid is DO! 
cholesterol . 



and said neutral co- lipid is 



A method for preparing a composition for 
delivery of a DNA to almammal, comprising the steps of: 

a. preparing a DNp. comprising a coding sequence; 

b. preparing liposomes having an extrusion size 
of about 800 nm, wherein Isaid liposomes comprise a 
cationic lipid and a neutral co- lipid; and 

c. combining said liposomes with said DNA in 
amounts such that said catkonic lipid and said DNA are 
present in a negative to positive charge ratio of about 
1:3. 



J^. A method 
or disease, comprisi] 
suffering from said 
composition for deli^ 



mammalian condition 
adminU&t^erincfl to a mammal 

or disease an amount of a 
DNA mclecule in a mammal, 
s a coding sequence 



wherein said DM 
encoding a therapeutist molecul^ or a subunit thereof, 
and 

wherein said composition comprises a cationic 
lipid, a neutral co-lipid, and said DNA, and has a 
negative to positive charge ratip of about 1:3 for said 
cationic lipid and said DNA 



39. The method of claim 3 8, \ wherein said 
composition is prepared for administration by ultrasonic 
nebulization. 
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40. The method bf claim 38, wherein said DNA 
comprises two coding qp'Juences which encode human IL-12 
p40 and p35 subunits. 

41. The method ofj claim 38, wherein said disease 
or condition is asthma, 
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42. The method of \claim 38, wherein said disease 
or condition is a cancerl 



A vaccine adjirvfent comprising a cat ionic 
lipid, a neutral co-lij^idl ^and DNA, 

wherein said DJflA/ comprises a sequence encoding the 
p40 subunit of IL-l|2/and tttie p3^subunit of IL-12, and 

wherein said c^ionicj^ipid and said DNA are 
present in a negati^eJfe6 pc\sit}ive charge ratio of about 
1:3 
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A method of enhancing the response of a mammal 
to a vaccine, comprising thel step of administering to 
said mammal a vaccine and anladjuvant, 

wherein said adjuvant comprises a cat ionic lipid, a 
neutral co- lipid, and DNA, said DNA comprising a 
sequence encoding the p40 subupit of IL-12 and the p35 
subunit of IL-12, and 

wherein said cationic lipid and said DNA are 
present in a negative to positiW charge ratio of about 



1:3. 
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